Ergosterol increases the intermolecular distance of amphotericin B in the membrane-bound assembly as evidenced by solid-state NMR.
Amphotericin B (AmB) exerts its antifungal activity by forming ion-permeable assemblies across lipid bilayers. To investigate AmB-AmB bimolecular interactions in the assembly, we carried out (13)C{(19)F}REDOR experiments using 14-(19)F- and (13)C41-labeled AmBs in sterol-containing and sterol-free palmitoyloleoylphosphatidylcholine (POPC) membranes and measured the average distance between the labeled sites of AmBs in membrane-bound forms. The REDOR results suggested that the intermolecular distance of AmB molecules is significantly increased in the ergosterol membrane as compared with the cholesterol membrane. This sterol-dependent change was supported by the UV spectra of AmB in lipid bilayers, in which the excitonic absorption band arising from the aggregated state of AmB shifted to longer wavelength in ergosterol-containing POPC membrane. The REDOR experiments also disclosed that the head-to-head orientation of AmB is predominant in both of the sterol-containing membranes and AmB-POPC interaction was detected only in the ergosterol membrane. Ergosterol significantly influences the interactions between AmB molecules as well as those between AmB and POPC, which may facilitate formation of ion-permeable channels in ergosterol-containing membrane.